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ABSTRACT
Technology is rapidly changing

society, and many activities now
require the ability to use technology.
This situation has the potential to lead
to problems for several populations,
including the elderly, the
disadvantaged, and people with severe
mental illness. In this column, we
review the state of technology as it
affects daily activities. We then review
previous efforts to use technology
positively for both the assessment and
treatment of psychiatric conditions,

including posttraumatic stress disorder
and severe mental illness. We conclude
that technology-based interventions
and assessment strategies have the
potential to deliver benefit to a wide
array of older people and those with
severe mental illness, including
reaching people who would not have
had access otherwise.
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INTRODUCTION
Technology is ubiquitous in society,

and people with schizophrenia are
challenged to interact with
technological advances like the rest of
the culture. These technological
advances actually pose a great
challenge to people with schizophrenia
because they, much like older
individuals, may not interact with
technology to the same extent as other
people do. At the present time, many
services and processes that formerly
had a human interaction component
are nearly completely automated.
Banking, shopping, paying bills, and
filling prescriptions often require
interaction with technology. As people
who receive disability or retirement
compensation, either from the
Veterans Administration (VA) or the
Social Security administration, are now
required to have payments direct
deposited, interactions with banks are
required even to initiate cash
transactions. Automated teller
machines (ATM) are typically required
to obtain cash, and some banks charge
low-balance customers (as most
retired or severely mentally ill people
would be) a fee for writing or cashing
checks. 

Further, some pharmacies,
including at some VA hospitals, do not
accept in person drop-off of
prescriptions. These rules then lead to
the requirement that the patient either
make an online request or interact
with a telephone voice menu. Finally,
enrollment as a patient at a new clinic
often requires completion of
information forms on a computer. This
process sometimes occurs from the
home or, in some cases, waiting rooms,
which are now often equipped with
computers into which patients are
required to enter their information via
electronic forms.

Cognitive changes seen in those
with severe mental illness and aging
individuals promote additional
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challenges in interacting with
technology. Literature suggests that
the ability to perform functionally
skilled acts of daily living, such as
shopping and financial management, is
correlated with cognitive
performance.1 These correlations are
greatest in populations with global
cognitive impairments, such as
individuals with schizophrenia2 or
bipolar disorder.3 In fact, the
correlation between performance of
functionally skilled acts and cognitive
deficits is remarkably consistent across
both different methods of assessing
cognition and different performance-
based assessment of functional skills.4

People with schizophrenia have
experienced difficulties with obtaining
employment since the early definitions
of the condition. A review paper5 of the
functional outcomes of people with
schizophrenia focusing on the first 100
years of research on schizophrenia
(1895–1985) pointed out that despite
notable changes in the treatments for
schizophrenia, there was little
alteration in the functional outcomes
of people with schizophrenia. While
one possible explanation for that
consistent outcome was that the illness
has such a profound impact on
functioning that treatments have had
no impact, another explanation
involves technology and complexity.
During the 20th century up to 1985,
there was rapid technological
progression, with the advent of movies,
television, and computers. Since then
the progression has been even more
rapid, with mobile communication
technology, personal computers, and
the penetration of technology into all
levels of society and nearly all daily
activities. At this time, operation of a
touch-screen computer is now
considered unskilled labor, such as a
position as a cashier at a fast food
restaurant or convenience store. Thus,
the considerable disadvantage
conferred by cognitive impairments

may also maximally impact the
potential of people with schizophrenia
to enter the job market, as even entry-
level jobs now require rapid acquisition
of technological skills.

TECHNOLOGY-BASED
ASSESSMENT STRATEGIES

Given the importance of technology
in society, it is no surprise that
assessments of the potential for
everyday functioning are moving in the
direction of technology as well. For
instance, assessments of the ability of
children with attention deficit
hyperactivity disoder (ADHD) to
function in a classroom have involved
the use of virtual reality (VR)
technology.6 Virtual classrooms allow
for the simulation of the mulitiple
concurrent demands of the classroom
in an individualized assessment
scenario. Similarly, many paper and
pencil assessment strategies are quite
amenable to translation into a VR
format. For example, the functional
capacity assessments previously
described in this column7 include
simulated interactions requiring
banking, money and medication
management, and doctor-patient
interaction that can be simulated with
computers. Further, planning and
transportation can examined in quite
realistic fashion using VR technology.

VR assessments can also be
delivered remotely. In contrast to
paper and pencil assessments or
standard computerized assessments
delivered in a laboratory, many VR
assessments can be administered in
any location with suitable computer
technology. Thus, mouse-operated VR
can be accessed from any computer
with an internet connection, and
touch-screen versions could still be
delivered at an assessment center,
precluding the need for home or office
visits for assessments.

We have developed one such
assessment instrument that has the

potential for high levels of usefulness
for assessment of the ability to meet
real-world demands. The Virtual
Reality Functional Capacity
Assessment Tool (VRFCAT) is a
computer-based virtual-reality measure
of functional capacity that relies on a
realistic simulated environment to
recreate routine activities of daily
living. The VRFCAT’s realistic,
interactive and immersive environment
consists of a tutorial and six versions of
four mini scenarios, which include
navigating a kitchen, catching a bus to
a grocery store, finding/purchasing
food in a grocery store, and returning
home on a bus. Participants complete
the scenarios through a progressive
storyboard design. The VRFCAT is
very relevant as an assessment of
everyday functional capacity. Data
covering 12 measures of accuracy and
timing are collected and automatically
downloaded, and factor scores are
created to enhance data reduction,
detection of impairments, and
sensitivity to treatment. Early work
using the VRFCAT with healthy elderly
people and patients with severe mental
illness8 suggests that it has very good
psychometric properties, such as good
reliability and concurrent validity with
conventional non-VR functional
capacity assessments and cognitive
outcomes. Current work funded in part
by National Institute of Health (NIH)
focuses on the ability of the VRFCAT
to be sensitive to treatment-related
change and age-related decline in
functional skill. 

Figure 1 provides example screen
shots from the VRFCAT assessment
procedure.

Another domain of importance in
technology-informed assessment is
that of ecological momentary
assessment. This refers to the use of
technology to sample behavior in real-
world settings. Previous procedures
employed pager-type technology,
where the participant was contacted
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and completed pre-selected
questionnaires on a Palm-type device.9

Current iterations of this technology
include the use of smartphones with
interactive menus.10 These menus are
adjusted to capture the potential
activities based on the location of the
individual (home vs. away), the other
people present, and can sample both
activities and mood. The latest
advances in smartphone technology
use the global positioning system
(GPS) feature present on these
devices. Thus, validity information on
the in-person, immediately collected
reports can be collected through
comparison of the location of the
device and the activities reported.
Further, research to date has
suggested an excellent rate of
adherence to these assessments and
positive results for the validity of the
assessment strategies.

TECHNOLOGY TO IMPROVE
TREATMENT STRATEGIES

There are have been multiple
attempts to engage elderly individuals
with limited lifelong computer and
technology experience in activities
designed to increase their competence
and comfort with technology-oriented
interactions. These programs have

included placement of computers into
residences and remotely-delivered
training and scheduled interactions.11

Often these programs focus on
adaptation to new technological
developments, such as the
requirement to use automatic teller
machine (ATM) transactions for
banking or they promote social
interactions through e-mail or social
networking systems.

Computer technology has
revolutionized the delivery of cognitive
training, typically referred to as
cognitive remediation. As we described
before in this column,12 sophisticated
developments in the delivery of these
interventions have increased the
success of these interventions
markedly. These interventions now
have been shown, in conjunction with
other psychosocial interventions, to
lead to improvements in everyday
functioning on the part of people with
schizophrenia in as little as 12 weeks.13

Virtual reality treatments have been
developed as well. Given the ability for
VR technologies to realistically deliver
a presentation of a real-world
environment, these strategies have
been employed to deliver exposure
therapy to people with posttraumatic
stress disorder (PTSD).14 It is easy to

conceive of VR treatments aimed at
skills training in people with
schizophrenia, where the realistic
environment could allow for faster and
more directly transferrable
interventions aimed at performance of
everyday living skills in real-world like
situations. Pilot efforts to date have
shown success in social skills training
using VR technology.15

In summary, while technology
represents a significant challenge to
people with severe mental illness,
there are exciting recent
developments that utilize technology
to increase the validity of assessment
of functioning and have the potential
to lead to new treatments. Virtual
reality seems to have a place for both
assessment and treatment and the
promise of remote delivery could
increase the efficiency of interventions
for underserved populations.

REFERENCES
1. Moore DJ, Palmer BW, Patterson TL,

Jeste DV. A review of performance-
based measures of functional living
skills. J Psych Res. 2007;41:97–118.

2. Bowie CR, Leung WW, Reichenberg
A, et al. Predicting schizophrenia
patients’ real world behavior with
specific neuropsychological and

FIGURE 1. Screen shots from the VRFCAT assessment procedure



functional capacity measures. Biol
Psychiatry. 2008; 63:505–511.

3. Bowie CR, Depp C, McGrath JA, et
al. Prediction of real-world functional
disability in chronic mental
disorders: a comparison of
schizophrenia and bipolar disorder.
Am J Psychiatry.
2010;167:1116–1124.

4. Leifker FR, Patterson TL, Heaton
RK, Harvey PD. Validating measures
of real-world outcome: the results of
the VALERO Expert Survey and
RAND Panel. Schizophr Bull. 2011;
37: 334–343.

5. Hegarty JD, Baldessarini RJ, Tohen
M, et al. One hundred years of
schizophrenia: a metaanalysis of the
outcome literature. Am J

Psychiatry. 1994;151:1409–1416.
6. Parsons TD, Bowerly T, Buckwalter

JG, Rizzo AA. A controlled clinical
comparison of attention performance
in children with ADHD in a virtual
reality classroom compared to
standard neuropsychological
methods. Child Neuropsychol.
2007;13:363–381.

7. Harvey PD. Assessment of everyday
functioning in schizophrenia. Innov
Clin Neurosci. 2011;8:21–24.

8. Harvey PD, Ruse S, Davis V, et al.
Computerized functional capacity
assessment in schizophrenia:
Evidence for convergent validity.
Schizophr Res.
2012;136:S160–S161.

9. Granholm E, Loh C, Swendsen J.
Feasibility and validity of
computerized ecological momentary
assessment in schizophrenia.
Schizophr Bull. 2008;34:507–514.

10. Ben-Zeev D, Young MA, Depp CA.
Real-time predictors of suicidal
ideation: mobile assessment of
hospitalized depressed patients.
Psychiatry Res. 2012;197:55–59.

11. Czaja SJ, Sharit J, Lee CC, Nair SN,
et al. Factors influencing use of an e-
health website in a community
sample of older adults. J Am Med
Inform Assoc. 2012 Jul 16. [Epub
ahead of print].

12. Harvey PD, Bowie CR. Cognitive
remediation in severe mental illness.
Innov Clin Neurosci. 2012;9:27–30.

13. Bowie CR, McGurk SR, Mausbach B,
et al. Combined cognitive
remediation and functional skills
training for schizophrenia: effects on
cognition, functional competence,
and real-world behavior. Am J
Psychiatry. 2012;169;710–718.

14. McLay RN, Graap K, Spira J, et al.
Development and testing of virtual
reality exposure therapy for post-
traumatic stress disorder in active
duty service members who served in
Iraq and Afghanistan. Mil Med.
2012;177:635–642.

15. Park KM, Ku J, Choi SH, et al. A
virtual reality application in role-
plays of social skills training for
schizophrenia: a randomized,
controlled trial. Psychiatry Res.
2011;189:166–172

FUNDING: There was no funding for the
development and writing of this article.

FINANCIAL DISCLOSURES: Dr. Keefe is a
principal of Neurocog Trials, Inc. The VRFCAT is
the property of Neurocog Trials and was
developed with federal (SBIR) funding. As a
result, Dr. Keefe has the potential to receive a
future benefit from the VRFCAT. Dr. Harvey has
no relevant financial disclosures.

AUTHOR AFFILIATION: Dr. Harvey is from the
University of Miami School of Medicine, Miami,
Florida; Dr. Keefe is Professor of Psychiatry and
Behavioral Sciences at Duke University Medical
Center, Durham, North Carolina.

ADDRESS CORRESPONDENCE TO: Philip
Harvey, PhD, University of Miami School of
Medicine, 1120 NW 14th St., Suite 1450,
Miami, FL 33136; E-mail:
philipdharvey1@cs.com 

U P D A T E  O N  C O G N I T I O N

50 Innovations in CLINICAL NEUROSCIENCE [ V O L U M E  9 ,  N U M B E R  1 1 – 1 2 ,  N O V E M B E R - D E C E M B E R  2 0 1 2 ]

TAKE HOME POINTS

1. The chronic problems of
unemployment in people with
schizophrenia may be
associated with difficulties in
adapting to technological
developments.

2. Even unskilled jobs today
require the ability to master
technology.

3. Virtual reality technology has
arrived and provides the
promise for development of
immersive assessment and
interventions aimed at multiple
psychiatric conditions.

4. Other strategies, such as
momentary assessment with
smart phone technology, have
the promise to increase the
validity of assessment of
everyday functioning and to
promote efficacy of certain
interventions, such as
medication adherence.


